neurons; these cilia house signaling molecules required to transduce environmental or extracellular stimuli. The cilia of the AWA olfactory neurons in particular are structurally highly complex, and exhibit a tree-like morphology containing about 80 distal branches. Ultrastructural analyses have revealed that the AWA axoneme progressively splits distally, with a small subset of branches lacking apparent microtubules (MTs). Using a forward genetic screen, I have isolated mutants that exhibit defects in AWA cilia morphology. Loss of function mutations in the dyf-18 gene result in long but entirely unbranched AWA cilia. dyf-18 encodes an ortholog of the vertebrate Cdk20 Ser/Thr kinase and the DYF-18 protein is weakly enriched in cilia. Ciliary and MT markers suggest that the MT tip compartment is stabilized in dyf-18 mutants, potentially leading to unbranched and longer cilia. In addition, DYF-18 kinase activity is required for inducing AWA ciliary branching and restricting ciliary length. In the absence of DYF-18 activity, kinase dead DYF-18::GFP shows strong accumulation at ciliary distal tips, whereas in the presence of wildtype DYF-18, the kinase-dead protein is only weakly enriched in the cilium. This observation suggests that kinase activity is required for regulation of DYF-18 exit from or entry into the cilium. Genetic epistasis analyses suggest that DYF-18 may function upstream of a MAP kinase previously implicated in regulating cilia length. We are currently using a candidate gene approach together with suppressor screening and biochemical analyses to identify effectors of DYF-18. Jawaharlal Nehru University, New Delhi, India AMPK is a highly conserved serine/threonine protein kinase consisting of a catalytic (α) and two regulatory subunits (β and γ). AMPKα is a nutrient and energy sensor and Dictyostelium initiates multicellular development upon starvation, thus we are interested to elucidate the role of AMPKα in this organism. Here, we shown that disruption of ampkα resulted in a large number of small-sized aggregates and develop asynchronously, formed very few fruiting bodies with a small sorus and longer stalk. On the other hand, overexpression of ampkα allowed the formation of fruiting bodies with a small stalk and larger sorus compared with the wild type. A minimum of 5% ampkα null in chimaera with wild type was sufficient to decrease the aggregate size of wild type. The conditioned media from ampkα null caused the wild type to form small-sized aggregates. Furthermore, starved ampkα null had low glucose levels and formed larger aggregates during development in presence of exogenous glucose. Interestingly, ampkα null exhibited abnormal cell type patterning with an increased prestalk region and a concomitant reduction of prespore region. Prestalk and presopre cells are intermixed and there was a loss of distinct prestalk/prespore boundary. Reactive oxygen species (ROS) are oxygen products generated during aerobic metabolism and by specific enzymatic activities. ROS play pivotal roles in the regulation of major cellular behaviors such as proliferation, cell death, cell migration and cell differentiation; all fundamental during animal development. Previously, we reported that ROS participate in the control of cell death during morphogenetic remodeling of different developing tissues in mouse embryos, suggesting an extensive role in development. To gain further insight into the role of ROS during animal development, zebrafish embryos were stained with a widely used ROS-sensitive dye and visualized by confocal time-lapse microscopy. Interestingly, we found that ROS present highly dynamic patterns that correlate with key developmental process. Remarkably, we found that during gastrulation and in particular in epiboly, that is the first major morphogenetic event in which massive movement of cells occur; ROS exhibited dynamic fluctuations localizing at the interstitial space among blastoderm cells. In addition we observed a distinctive region of ROS accumulation at the blastoderm margin during whole epiboly progression. We found that ROS are generated by NADPH oxidase (Nox) activity and that specific pharmacological inhibition of Nox, decreased cell motility and delayed epiboly; an effect that can be fully rescued by hydrogen peroxide treatment. Therefore in the present study we show evidence that ROS participates in the control of cell motility during a major developmental process fundamental in animal development. Supported by PAPIIT/UNAM IN205612 and IN210316. The highly conserved transcription factor grainyhead-like 3 (grhl3) is a critical regulator of multiple processes during embryogenesis, including neural tube closure, fusion of the secondary palate, development and maintenance of the epidermal barrier, and the maintenance of cellular polarity in the context of wound healing. We have identified a putative novel role for grhl3 in the regulation of epiboly, the co-ordinated cellular migration preceding gastrulation. Our data show that grhl3 is strongly and specifically activated in the enveloping cell layer (EVL) at the maternal-zygotic transition (MZT), a critical stage in which the embryo is no longer dependent on maternally-deposited RNA. We have generated novel grhl3 mutant lines and have identified that loss of grhl3 leads to embryo rupture during late epiboly, indicating that grhl3 is required for EVL/periderm formation and maintenance; we also show that grhl3 is necessary for the regulation of cytoskeletal arrangement and function during epiboly. Lastly, using both transient and stable over-expression models, we find that both knock-down and overexpression of grhl3 leads to severe problems during gastrulation, including split trunk/ axis, reduction in body size, defects in EVL cell formation, and subsequently, craniofacial malformations. We are currently focusing on identifying the regulatory network in which grhl3 operates, using Abstracts S66
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I focus on the maintenance and function of the IK and how it regulates cellular behaviours in tooth morphogenesis. I hypothesize that the main functions of the signalling centers is to control cell proliferation for epithelial cell rearrangements and budding. Failures in signalling center function at critical stages of development lead to dysplasias. To test which cellular processes are the most critical determinants of dysplasias I use fluorescent reporter mouse models crossed with mutants with early tooth phenotypes together with pharmacological inhibitors. I show regulation of cell fate and specific changes in cell behaviours of the distinct populations by specific signalling pathways.
Many of the mouse mutants with a tooth phenotype have been explored mainly for defects in the bud stage and beyond. Yet the primary defect commonly manifests at the very earliest steps of organogenesis. Thus, a mechanistic understanding of these early developmental events is needed, if we are to explain pathogenic outcomes and design effective, preventive treatments in the future. Motile cilia are ancient organelles that play a diverse set of functions in vertebrate development and physiology. Proper functionality of motile cilia is critical to the consistent establishment of left-right patterning, propulsion of gametes, and mucociliary clearance in mammals. More recently, motile cilia generated fluid flow has been found to play roles in neural stem cell migration in mammalian brains and spine morphogenesis. Here we describe the identification of a novel hypomorphic mutant of daw1 in zebrafish, which produces mild motile ciliary defects that vary in severity in different organ systems in addition to the generation of mutants in daw1 and a master regulator of the motile ciliogenic program, foxj1a using CRISPR/Cas-9 mediated mutagenesis. We will also describe the characterization of these mutants and demonstrate spine morphogenesis defects in these mutant systems. These mutant lines may provide important tools to explore the functions of motile cilia using a model vertebrate. The enteric nervous system (ENS) is a unique, large and vital nervous system. In human, it comprises approximately 500 million neurons and four times as many glia cells-together they control most essential bowel functions. During development, the majority of the ENS cells originate from the neural crest and migrate along the length of the digestive track. Failure of enteric neural crest-derived cells to complete colonisation of the distal intestine causes the Hirschsprung's disease in which the uncolonised segment becomes tonically contracted, leading to functional obstruction. Therefore, much effort has gone into studying the development of the ENS. Yet, the lack of comprehensive molecular markers for enteric neuronal subtypes has rendered most of modern genetic techniques ineffective. Here, we employed high-throughput single-cell RNA sequencing to disentangle the molecular signatures of the ENS cells in Wnt1 Cre ;R26 Tomato mice. Together with antibody-based screening we discussed potential novel gene expression signatures that could define the differentiation of specific neuronal subtypes. In addition, initial analysis of our single-cell RNA sequencing data revealed heterogeneity in the enteric glia population. Our findings provide insights into the molecular diversity of the ENS cells and rich transcriptome-based markers that could empower the use of genetic tools in studying the ENS development. Congenital heart disease (CHD) is the most common type of human birth defect, occurring in 1% of live births. Although genetic factors have been widely investigated, only~20% of cases can be
